ABSTRACT. Costa Rica has a strong international reputation for conservation and sustainable management of forests, including through its national payments for environmental services (PES) system and reducing emissions from deforestation and forest degradation (REDD+). However, to be able to take those achievements to the next level, new approaches need to be developed that integrate agriculture and environmental politics, e.g., to foster climate-smart landscape management. This would be in line with the idea of a green transformation as a necessary contribution to bring human social-ecological action back within planetary boundaries. We start from a general conceptualization of a green transformation and its potential drivers, then analyze the basis and prospects for such developments by providing a review of the country's forest politics, including a mapping of relevant stakeholders that have been influential in designing and implementing the national PES and REDD+ approaches. Based on original empirical analysis that was conducted throughout 2017, we further analyze recent institutional developments of setting up a cross-sectoral policy for agriculture and environment as part of a broader landscape management approach, including the opportunities and challenges that might arise with a view to realizing this idea on the ground.
INTRODUCTION
Costa Rica has a strong legacy in halting deforestation, and its national system on payments for environmental services (PES) has been internationally recognized for being the most successful of its kind. However, PES and the related forest policy "reducing emissions from deforestation and forest degradation" (REDD+) have also been considered rather low hanging fruits that could be realized without much effort but that are ultimately, and when considered in isolation, insufficient to comprehensively tackle ecological, social, and economic pressures on ecosystem goods and services like timber, fibre, water, and food. Costa Rica, nevertheless, committed to restore another 1 million hectares of forest as part of the international action program Bonn Challenge (http://www.bonnchallenge.org/content/challenge) in 2012. Because this will not be achieved through forest-based measures (e.g., REDD+) alone, a broader focus on land use, and in line with international developments (Nielsen 2016 , Turnhout et al. 2017 , has recently been adopted. Thus, academics and practitioners alike have come to acknowledge that the next step for achieving sustainable land use in Costa Rica will require the transformation of cultural and productive lands, and include the use of new knowledge, technology, and sustainable business models.
In policy terms, this idea of a new agro-environmental agenda gained institutional legitimacy through the country's policy for agriculture and environment (Política Agroambiental), which has the potential to serve as an umbrella framework for integrating the isolated processes of REDD+, National Appropriate Mitigation Action (NAMA) livestock/cattle, NAMA coffee, nationally determined contributions, and other climate change mitigation and adaptation programs. The policy is supposed to initiate rehabilitation and restoration of the provision of ecosystem services without triggering a competition of land uses. Corresponding stakeholder processes should include negotiations between different interest groups, the establishment of compensation mechanisms but also the creation of markets via certification schemes, and the reconciliation of knowledgeintensive technologies. The crucial relevance of the approach was further emphasized in November 2016, when the Interministerial Commission of the Ministry of Agriculture and Livestock and the Ministry of the Environment and Energy decided to develop an action plan to implement the policy.
We analyze how these Costa Rican developments toward a new sustainable pathway of land-use management have come about and evaluate the challenges and opportunities in implementing them. We argue that, whereas the development of the national PES and REDD+ policies have been characterized by strong institutional capacity, further guidance is required to put an integrated landscape-management approach into practice. Our research is based on an interdisciplinary approach that features analyses of primary and secondary literature, participant observation, and expert interviews in Costa Rica between March and June of 2017.
ANALYTICAL FRAMEWORK
Landscapes are terrestrial ecosystems "with a specific geomorphology, climate, soil and vegetation pattern together with the associated fauna" (Gertenbach 1983:9) . They function as carbon stocks and are important for the global carbon cycle (IPCC 2000) . However, landscapes change constantly and are increasingly experiencing pressure from climate change and (unfavorable) land-use practices (Lambin et al. 2001) . In this context, direct land-use changes can be differentiated from indirect land-use changes (Lapola et al. 2010 ). The former encompasses the replacement of native habitats, e.g., through the introduction of new crops in food and livestock areas. Indirect land-use change instead refers to the anew creation of agricultural land in formerly natural ecosystems fostered by economic incentives for farmers. These incentives stem from price changes https://www.ecologyandsociety.org/vol24/iss1/art24/ as the availability of agricultural products has decreased, e.g., due to the introduction of biofuels that pushed aside traditional cultivation. Hence, new cropland for the previously replaced agricultural products is created, possibly by employing means of forest conversion or deforestation and accompanied by further greenhouse gas emissions and fragmentation of space. Ultimately, indirect land-use changes are an indicator for the relative valorization of land-based products, goods, and services in a globalized economy, as well as for the value that local stewards attribute to different types of land cover. Thus, land-use change is closely linked to rivalry of different types of land use. This distinction of different forms of land-use change is a valuable starting point to capture the drivers and consequences of establishing (new) landscape-management approaches.
Such transitions are usually influenced by policy design and political action. Thus, government policies can accelerate or hamper the sustainability of land-use practices. To capture the kind of modifications of policy and action that render ecosystem governance more sustainable in the sense of bringing human action (back) within the planetary boundaries (Scoones et al. 2015) , the concept of "green transformations" has been established and applied as an analytical lens to understand change processes in countries of the Global South (Lederer et al. 2019) . A substantial green transformation needs to respond to environmental challenges such as global climate change, natural resource depletion, air pollution, water pollution, deforestation, biodiversity loss, and others that exist at various scales (global, regional, national, local) . At the same time, green transformations entail normative considerations and should be socially just and equitable. Put differently, green transformations are not only about the proliferation of new technologies or the sole introduction of market incentives as in the concept of a green economy (Lederer et al. 2019) . Rather, more profound, wideranging political, social, economic, and environmental transformations are required to realize the sustainability potential of green transformations. Thus, we argue that any kind of meaningful green transformation, also when it includes the landuse sector, will not evolve as a simple and sectoral technological transition. Instead, any substantial engagement needs to comprise all contributions that go beyond the national business-as-usual scenario across the ecological, economic, and social dimensions (WBGU 2011) . At the same time, we assume that the diffusion of green transformation innovations, such as those that relate to landscape management, is not merely a technical issue but a complex of social and political processes across different levels and sectors (Schmitz and Becker 2013, Lederer et al. 2019 ).
Drivers of green transformations have been widely discussed. They include technological, economic, and ideational drivers but, with a focus on change agents (WBGU 2011), also proactive public actors, notably governments and bureaucracies (Lederer et al. 2019) . Instruments that such state agents have at their disposal include financial signals, regulation, or the facilitation of communication. In more detail, we might thus expect taxing pollution and accounting for negative externalities over provision of research funding, infrastructure investments, sustainable procurement to cutting harmful subsidies, and nudging regulations that favor green practices over business as usual approaches. The set-up of institutional spaces in which relevant actors can come together to discuss challenges, opportunities, and possible ways forward in policy reform can be an enabling condition to induce learning and persuasion in the interest of a green transformation.
ORGANIZATION AND DEVELOPMENT OF LAND USE IN COSTA RICA: DRIVERS AND POLICIES
Costa Rica's landscape-management system has seen four broad approaches in terms of the main strategies and instruments employed to guide environmental and forest utilization practices (see also Navarro and Thiel 2007 for a more detailed overview of the country's forest policy and legislation). The period between the early 1950s to around 1980 focused strongly on direct regulation to protect endangered ecosystems, including the establishment of a strong protected area system (26.9% of the country) and the set-up of land-use restrictions. However, in the 1980s it turned out that policy innovation was necessary to steer land-use changes because the country experienced high forestcover loss and one of the fastest deforestation rates in Latin America (Sánchez-Azofeifa et al. 2007) , mainly because of the conversion of land into agricultural areas and pasture. In the 1980s and up until the mid-1990s forest subsidies were added to the policy portfolio such as income tax breaks, cash bonds for conservation, and subsidized credits. Between 1985 and 1998, sustainable forest management standards for tropical forest and plantation forestry were developed, and the years 1995 to 1996 witnessed the introduction of the seminal PES system as a compensation measure through provisions in the Forest Law. Today, sustainable management of the land-use sector in Costa Rica can be categorized in two main objectives: conservation and sustainable production, even though both issue areas can also overlap, e.g., in agroforestry and sustainable forest management activities (Pagiola 2008) . Those outlooks for Costa Rica's landuse governance have been supported by a mixture of economic and ideational drivers and collaboration between state agencies and nonstate actors.
Conservation, particularly focusing on forests and water catchment areas, is associated with the PES program, active since 1997, as well as the REDD+ initiative for which Costa Rica is in its readiness phase and that has its national institutional base with the Ministry of the Environment and Energy. Both PES and REDD+ programs are based on a combination of different policies and practices, including a regulatory framework, an institutionalized governance and measurement system, and stakeholder consultation. Sustainable production is mainly associated with NAMAs because they have been promoted at United Nations' climate negotiations. The two NAMAs established in Costa Rica deal with the sustainable livestock/cattle management program and low carbon coffee and are executed under the auspices of the Ministry of Agriculture and Livestock. National Appropriate Mitigation Actions need to be project based with the aim to change production and processing practices in the two sectors, possibly along the whole value chain. They https://www.ecologyandsociety.org/vol24/iss1/art24/ shall also incentivize private sector's investments by providing grants and loans to promote the adoption of climate-friendly technology. Pilot projects are already running in both sectors.
The PES program originated and developed from an idea of FUNDECOR, a Costa Rican nongovernmental organization founded in 1989. However, already, before the PES system was established, FUNDECOR had supported and developed sustainable development programs with farmers and other landowners, building trust and cooperation with them (expert interview on March 7, 2017), which is indicative of the institutional and ideational legacy as well as the relevance of nonstate input to Costa Rica's policy development. Also, subsequently, FUNDECOR's involvement in the development and implementation of the PES program in Costa Rica was reported to be important for the program's success and to support a positive public response because FUNDECOR encouraged farmers and other landowners to be engaged in the program (expert interview on March 7, 2017).
The financing of the Costa Rican PES program is based on tax funding and has been coined "the most successful" of its kind (GEF 2005 ). The World Bank, which was instrumental in triggering REDD+ development in Costa Rica (Rosendal and Schei 2014) , has praised the development of the forest sector in Costa Rica because it had "evolved from an inactive sector without private organizations, technology, or specialized education, to a proactive sector with multiple organizations that lobby effectively for forest sector measures" (World Bank 2000) . Today the national PES system, which is also strongly backed by the willingness of private landowners to contribute to the public good (Arriagada et al. 2015) , facilitates the linkage of conservation and management of forest resources with social economic development. It allows forest owners to receive payments for protecting their forests, for growing new forests, and for managing standing forests for timber and nontimber products (MINAE 2016) . To date, approximately 20% of Costa Rica's territory, 1 million hectares, has received funding through PES (MINAE 2016; expert interview on June 20, 2017). The national system of protected areas and the national PES program jointly cover 35% of the country and 70% of the forests (MINAE 2017).
Different actors are involved in the programs with a variety of responsibilities, including governmental agencies, implementers of activities, buyers as well as providers of timber and environmental services, and institutions active in education and research (FCPF 2013) . Both PES and REDD+ governance are characterized by strong institutional and technical capacity. Table  1 shows the main actors involved in the PES and REDD+ with their activities and functions.
The most important institutional actor for the management of the PES and for the implementation of the REDD+ initiative at the national level is the Fondo Nacional de Financiamiento Forestal (FONAFIFO), an agency with independent legal status but with a mixed composition that encompasses representatives from the public sector; thus, it is fair to say that institutional overlaps have evolved between various agencies in relation to landuse governance in Costa Rica. The FONAFIFO involves actors from the Ministry of the Environment and Energy, the Ministry of Agriculture and Livestock, the National Banking System, and two representatives from the private sector appointed by the National Forestry Office. Others have been introduced by the REDD+ initiative, such as the Indigenous Integrated Development Associations (ADIIs), the Biodiversity Institute, the REDD+ Secretariat, the REDD+ Executive Committee, and Sistema Nacional de Áreas de Conservación (SINAC). The REDD+ Secretariat supports the establishment of the REDD+ strategy and it is guided by the REDD+ Executive Committee, which leads the development of the program and includes representatives from key sectors. These representatives come from the following sectors: "(i) indigenous; (ii) timber industry (selected by the National Forestry Office, ONF); (iii) small-scale forest producers (selected by ONF); (iv) the National Banking System; (v) Ministry of Environment and Energy (MINAE); (vi) Ministry of Agriculture and Livestock (MAG); and (vii) civil society or owners of degraded lands." (The REDD Desk 2018) .
The main responsibility of FONAFIFO in the PES program is to manage funds for the different services provided (carbon, water, biodiversity, and scenic beauty) by approving and reallocating the funds to different beneficiaries depending on the type of ecosystem service supported. Furthermore, SINAC, which aims to promote and control conservation of forests and forest plantations in the entire national territory, plays an important role in the PES program through the selection of the priority areas to fund, the control and approval of applications, and the monitoring of program implementation through territorial inspections. Both FONAFIFO and SINAC work in close collaboration with different forestry organizations, such as FUNDECOR, independent forest regents, and forestry engineers, which provide technical and administrative support and supervision to landowners so that they may qualify for the PES program. They act as the middleman between the funds providers and beneficiaries of the program (expert interview on March 7, 2017).
However, the PES program has also been criticized for failing to include stakeholder's perspectives and priorities (Rosendal and Schei 2014) especially those of indigenous peoples, for its complex and costly administrative procedures, for the lack of an effective monitoring system (Miranda et al. 2003 , Pagiola 2008 , Contraloría General de la República 2011), as well as for the exclusion of small properties (less than 50 hectares) and some of the poorest households (Porras et al. 2013 ). Many small landowners were not able to participate in the PES program because of the high transaction costs (World Bank 2015) . This raised tensions about social justice and access among FUNDECOR, FONAFIFO, and different landowners, who required the revision of the PES program to make it not only environmentally but also socially sound (expert interview on March 7, 2017). Moreover, tensions have occurred between SINAC and indigenous communities in terms of conservation, use of the protected indigenous territories, and the implementation of the PES program. In Costa Rica, many indigenous peoples' lands overlap with protected areas. As a consequence, the protected area management regulations and the PES program ban shifting agriculture and restrict hunting, which in turn has an impact on the rights of indigenous peoples to access the forest for the collection of natural resources and traditional foods (Sylvester et al. 2016 ).
Among the topics under discussion related to REDD+ and the new integrated landscape-management approach in Costa Rica is the question of how to find a way to enhance participation of Purchasers of environmental services, such as water produced by avoided deforestation, as a measure to protect the quality and flow of water necessary for their operations, either for human consumption or energy production. Forest Carbon Partnership Facility: provides incentives for emission reductions while protecting forests, conserving biodiversity, and strengthening the means of subsistence of local communities and forest-dependent indigenous peoples. Carbon neutral enterprises: purchasers of forestry emission reductions to offset their greenhouse gas stocks. Private environmentally sound activities: emissions reduction purchases, to mitigate the carbon footprint of their production activities. Local businesses: increased use of wood as a strategy to reduce their carbon footprint by substituting other materials. Hydro-electric companies for the use of water resources; fuel tax on the consumption of any crude-oil derivate. Providers of timber and environmental services: Indigenous peoples and indigenous territories (including through Indigenous Integrated Development Associations)
Owners of land for the development of PES and REDD+ activities in indigenous territories, such as conservation of natural forests and natural regeneration, which will produce carbon rights, water, and biological diversity by avoiding deforestation. National Forestry Office Represents large and medium scale forestry producers and selects their representatives on the REDD+ Executive Committee. It provides advice to the Ministry of Environment and Energy on policies, legislations, and activities for sustainable forestry management, and acts as a link between the public and private sectors in terms of forest management.
Private landowners
Owners of land in privately owned areas for the development of activities aimed at conservation and sustainable management of natural primary and secondary forests and plantations that will produce wood and carbon rights, water, and biological diversity by avoiding deforestation. FONAFIFO 2018) , which is to be part of the agro-environmental strategy of Costa Rica, and aims to develop additional funding mechanisms to complement current sources and to allow an expansion of the conservation area by allowing participation of those excluded by the PES program, especially small and medium landholders, landholders localized in areas with a human development index below 40%, and indigenous communities. REDD+ has the potential to tackle some of the issues listed above, for example concerning the consultation and participation of different stakeholders in the decision-making process, such as indigenous communities (Baker 2014, Wallbott and Florian-Rivero 2018) , small scale producers, owners of degraded lands, and poorest households (expert interview on March 31, 2017).
The main idea behind the original PES program was to protect nature and biodiversity, but REDD+ projects include a broader range of aims, such as greater economic efficiency and plantation forestry. Some argue that this shift from conservation to carbon sequestration boils down the original purpose of the PES program (Rosendal and Schei 2014, Wallbott and Florian-Rivero 2018) .
Other studies have found that in conjunction with the transition from net deforestation to net reforestation, Costa Rica experienced an expansion of export-oriented agricultural products that caused deforestation in the most ecologically valuable regions (Arriagada et al. 2012 , Jadin et al. 2016 . Thus, land-use management in Costa Rica has experienced a shift from the main priority of conservation of nature (i.e., biodiversity conservation) toward the promotion of carbon-friendly sustainable production practices, hence further relying on income generation coupled with carbon sequestration.
TOWARD AN INTEGRATED LANDSCAPE MANAGEMENT APPROACH IN COSTA RICA
Costa Rica's land-use practices reached another milestone in terms of policy formulation with the development of the Policy for Agriculture and Environment (Política Agroambiental) at the highest political level under the vice-ministers of the Ministry of Environment and Energy and the Ministry of Agriculture and Livestock in 2015. This was mainly driven by the traditional good performance of Costa Rica in the forestry sector (so that new avenues for restoration had to be identified), FONAFIFO's previous disposition to agroforestry (in the context of REDD+), the guidance of two political actors who headed the relevant institutions and who had previously been affiliated at the same nongovernmental organization (University of Costa Rica), and by an expansive national commitment at the global level.
The Política Agroambiental contains visions and priorities on different types of land-use changes and possible response measures, including the restoration of landscapes, and relates greenhouse gas sequestration with productivity by focusing on resource systems. Thus, major concerns are how to improve the efficiency and value chains of agricultural products, e.g., cocoa, coffee, meat, and dairy, and how to reduce emissions of carbon dioxide but also methane (expert interview June 20, 2017). This comprehensive approach should enhance livelihood conditions in rural areas, adaptive capacities to global environmental changes, quality of soil, and rehabilitation of ecosystems (Navarro and Milla 2017 In sum, both ministries are set out to play a key role in the future development of an integrated landscape-management approach, both in the short-term (projects under the action plan) and in the long-run (projects under the Green Climate Fund). The Ministry of Agriculture and Livestock can thus be expected to be more relevant in the new landscape-management strategy, as compared to the previous PES program in which it was not directly involved, because this aims to integrate conservation and rural development (expert interview on March 7, 2017).
Still, challenges for establishing effective and integrated landscape restoration in Costa Rica exist in financial, sectoral, and institutional regard. To start with, the office of the Forestry Commissioner is "a one man orchestra" (expert interview on June 20, 2017), and policy priority should go along with the allocation of more funds. However, the national tax base is thin. Furthermore, although Costa Rica has had a lot of success in the environmental area, spill-over to the agricultural sector, the second most important sector after tourism in terms of contribution to the country's GDP, is hampered by the fact that there is a lot of affected businesses. Thus, relevant actors might perceive the new approach to integrate measures across policy boundaries as a threat and not as a business opportunity. Thus, e.g., the rights of indigenous communities to participate effectively in land-use governance need to be further substantiated and also be guaranteed in broader landscape management approaches beyond REDD+ (Wallbott and Florian-Rivero 2018) . At the same time, the agricultural sector must be included in the country's sustainability practices to fulfil its international commitments on landscape restoration. Hence, one challenge relates to characteristics of the resource unit in the sense that national production needs to be linked to the international market for organic agriculture. Here, differences in characteristics of niche markets can be observed. For example, international consumers of coffee or cocoa are regarded to be more selective with view to quality but also with regard to the sustainability of the product compared to consumers of dairy products and meat. In other words: the market for sustainably produced coffee and cocoa is relatively well-developed, including distribution through global business players. In contrast, markets for dairy products and meat still need to start demanding sustainable products to modify the valorization of land use and to encourage farmers to transform their conventional production practices, including, e.g., through tree plantation and improvement of pasture land. In this context, the agricultural sector needs to be familiarized with the ecosystem services approach that stems from the environmental realm, in the sense that negative externalities from all activities within one area need to be neutralized to achieve a net benefit. For this, cost-benefit analysis within the productive sector are required to calculate the financial means necessary for transition periods and the application of new technologies. Whether these cross-sectoral and multilevel tasks of managing the commons are not only sustainable, but also economically viable on a large scale is, however, an open question not only for Costa Rica but for each country that aims to pursue climate smart landscape management. Finally, institutional blindspots prevail. On the one hand, institutional interaction toward cross-sectoral landscape management was initiated between the two ministries that had previously pursued isolated efforts in which "no one was talking to each other" (expert interview on June 20, 2017). On the other hand, a joint approach toward landscape management or a reflection of diverging understandings toward the issue was not part of the debate (expert interview on June 20, 2017). This gap in interface communication might pose a challenge for the effective implementation of any future action, e.g., in terms of establishing technical monitoring of emissions from areas of abandoned pasture lands (intensive livestock production lands) because these areas could be used as secondary forests for the sustainable production of forest wood. Hence the question arises as to whether or not mitigation action should be accounted for under REDD+ (the priority of the Ministry of Environment and Energy) or NAMA livestock/cattle (priority of the Ministry of Agriculture and Livestock) to avoid double counting, entailing the question for which purpose the revenues from carbon will be utilized, e.g., forestry or agricultural practices. The latter would also include nonforest issues like support for the development of systems to enhance energy efficiency. In other words, unclear boundaries of the resource system have a potential impact on the quality of governance measures, and institutional questions have to be solved to make the system effective. Finally, a strategy that includes provisions for such an optimization process of landscape organization is still pending, possibly also due to the change in government in April 2018.
CONCLUSIONS
We analyzed Costa Rica's policy path toward integrated sustainable landscape management. We started by reviewing the main concepts shaping the country's land-use portfolio and different agro-environmental initiatives (NAMA livestock, NAMA coffee, and REDD+) that have been starting points for the construction of a landscape restoration strategy. Furthermore, we paid attention to the institutional web and actor constellation in the policy field, highlighting the conditions and circumstances around the Interministerial Commission between the Ministry of Environment and Energy and the Ministry of Agriculture and Livestock.
Because the commission is, at the point of writing, without an explicit agenda, future research may want to follow upon the further evolution of its mandate and scope of action. The outcome of the evaluation of the proposal for an action plan to implement the national Agro-Environmental Policy could provide an argument to sustain the commission, but the agenda of the new government will be crucial in this regard.
Also, because Costa Rica, as one interviewee mentioned, has a lot of ideas but limited funds, finance and coordination between various national and multilateral agencies will be key in rendering policy development effective. Research could build on the idea of so-called "habitat banks" to optimize the utilization of natural resources and biomass. Its mechanisms are similar to PES but it is different with respect to its sources for funding because it builds on revenues from business models instead of tax flows. These could be used for restoration and for the construction of green infrastructure related to mitigation and adaptation to achieve climate smart and, therefore, resilient landscape management. Costa Rica could thus, once again, establish itself as a real-world laboratory and provide for useful experiences for the rest of Latin America and other regions of the world to observe opportunities
